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(54) FUEL CELL PROTECTIVE METHOD AND DEVICE, 
AND FUEL CELL DEVICE 

(57) Abstract 

PURPOSE: To obtain a protective method and device of a 
laminate type fuel cell, and a fuel cell device provided 
with such a protective device, which can detect an 
abnormal con di ti on by a simple system, prior to the 
generation of an abnormal reaction owing to a shortage 
of fuel gas in the operation, and can stop the operation. 

CONSTITUTION: A protective device of a terminate type 
fuel cell is provided with a vottage measuring device 7 
connected to at least one unit cefl at the lower side of 
a fuel cefl laminate body, and to measure the output 
voltage of the unit cell, and a control device 8 to stop 
the operation of the fuel cefl when it is detected that 
the output vottage is lowered than a specific value. As 
a result, the structure of the protective device is 
simple and at a low cost the selection of the unit cell 
to measure is very easy because its position is easy to 
select, and the abnormal condition can be detected 
rapidly at an early stage prior to the generation of the 
abnormal reaction, or immedately after the generation of 
an abnormal reduction of the fuel gas. 
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(54) FUEL CELL PROTECTIVE METHOD AND DEVICE, AND FUEL CELL DEVICE 

(57)Abstract: 

PURPOSE: To obtain a protective method and device of 
a laminate type fuel cell, and a fuel cell device provided 
with such a protective device, which can detect an 
abnormal condition by a simple system, prior to the 
generation of an abnormal reaction owing to a shortage 
of fuel gas in the operation, and can stop the operation. 
CONSTITUTION: A protective device of a laminate type 
fuel cell is provided with a voltage measuring device 7 
connected to at least one unit cell at the lower side of a 
fuel cell laminate body, and to measure the output 
voltage of the unit cell, and a control device 8 to stop the 
operation of the fuel cell when it is detected that the 
output voltage is lowered than a specific value. As a 
result, the structure of the protective device is simple and 

at a low cost, the selection of the unit cell to measure is very easy because its position is easy 
to select, and the abnormal condition can be detected rapidly at an early stage prior to the 
generation of the abnormal reaction, or immedately after the generation of an abnormal 
reduction of the fuel gas. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel cell protection method, equipment, and fuel 
cell equipment which detect an unusual reduction of the reactant gas under fuel cell operation, and are 
made to suspend operation of a fuel cell especially about the fuel cell protection method and equipment. 
[0002] 

[Description of the Prior Art] The protective device is formed in order to prevent conventionally that the 
degradation or accident of the whole cell occurs in a fuel cell by the deterioration or defect actuation of a 
cell which constitutes a fuel cell. 

[0003] For example, when the concentration of a carbon monoxide or a carbon dioxide is measured by 
the upstream and the downstream of a cell and this concentration becomes beyond a predetermined 
value, in JP,63-264875,A, it judges that the oxidation degradation of the cell carbon by gas crossing or 
the gas defect occurs, and the protective device of a fuel cell it was made to suspend operation of a fuel 
cell is indicated. The thing similar to this protective device is indicated by JP,59- 149660, A. 
[0004] Drawin g 3 is the block diagram showing a fuel cell given in JP,63-264875,A, the oxidizer 
feeding-and-discarding system 2 and the fuel feeding-and-discarding system 3 are connected to the cell 
proper 1 which consists of two or more cells which come to hold an electrolyte between the gas 
diffusion electrodes of a pair respectively, and the gas concentration detection equipment 4 which 
detects a carbon monoxide and a carbon dioxide is connected to the oxidizer feeding-and-discarding 
system 2 of the downstream of a cell proper 1. This gas concentration detection equipment 4 is 
connected also to the fuel feeding-and-discarding system 3 of the upstream of a cell proper 1, and the 
downstream again. 

[0005] In such a conventional fuel cell, if an oxidizer and a fuel are supplied to a cell proper 1 through 
the oxidizer feeding-and-discarding system 2 and the fuel feeding-and-discarding system 3, within a cell 
proper 1, an electrochemical reaction will occur and will be generated. If deterioration of a cell, gas 
crossing, gas lack, etc. occur, when the quality of carbon of an electrode may oxidize and such an 
anomalous reaction arises, in a phosphoric acid fuel cell, the carbon monoxide and/or carbon dioxide 
which are an anomalous reaction product will be discharged in the exhaust gas of the downstream 
feeding-and-discarding systems 2 and 3 of a cell proper 1. The anomalous reaction product discharged 
by the oxidizer feeding-and-discarding system 2 is detected by gas concentration detection equipment 4, 
and operation of a fuel cell is suspended. In the fuel feeding-and-discarding system 3, it is necessary to 
distinguish the carbon monoxide and carbon dioxide which are contained in the fuel before a reaction, 
and the carbon monoxide and carbon dioxide as an anomalous reaction product. For this reason, with 
gas concentration detection equipment 4, the gas concentration of the carbon monoxide in the fuel gas in 
the fuel feeding-and-discarding system 3 of the upstream of a cell proper 1 and/or a carbon dioxide and 
the gas concentration of the carbon monoxide in the fuel feeding-and-discarding system 3 of the 
downstream of a cell proper 1 and/or a carbon dioxide are detected, existence of an anomalous reaction 
product is judged from the difference of such gas concentration, and when it is judged that the 
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anomalous reaction has occurred, operation of a fuel cell is suspended. 

[0006] In the safety interlock of a laminating fuel cell given in JP,60-54176,A The cell block containing 
the unit cell in which the minimum cell voltage was shown at the time of the initial operation or a 
periodic check, or its unit cell It is based on the knowledge acquired from experience in which it always 
deteriorates early most also in subsequent operation. The cell in which the minimum assignment voltage 
was shown at the time of the initial operation or check is selected, and when the voltage of the selected 
cell becomes below a voltage value just before polarization of a cell starts, it is made to have stopped 
operation of a cell. 
[0007] 

[Problem(s) to be Solved by the Invention] Even if it is required that the detector which detects the gas 
concentration of a carbon monoxide or a carbon dioxide with quickly sufficient sensitivity should be 
used in the conventional fuel cell shown in drawin g 3 and such a detector is realized It will take time 
amount, by the time it samples and detects the anomalous reaction gas which occurred by the anomalous 
reaction in a cell. It is, after abnormalities, such as oxidation consumption of the quality of carbon in a 
cell, already occur, when anomalous reaction gas is detected, and there was a trouble of being unable to 
prevent an anomalous reaction in advance. 

[0008] Moreover, in a thing given in JP,60-54176,A, in order to determine a cell group [ which cell or ] 
should be selected as what shows the minimum assignment voltage, there was a trouble that many 
voltmeter measuring lines for measuring the voltage of a cell group which consists of all cells or two or 
more cells had to be installed in advance. 

[0009] It was made in order that this invention might solve an above-mentioned trouble, before 
receiving the consumption of the cells above, for example resulting from the lack of fuel gas under 
operation, simple equipment detects abnormalities, and it aims at obtaining fuel cell equipment equipped 
with the fuel cell protection method, the protective device, and this protective device of the laminating 
mold which can suspend operation. 
[0010] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, a fuel cell 
protection method according to claim 1 A fuel cell layered product which may be perpendicularly 
classified into the upper part, CHUBU ENGINEERING CORPORATION, and the lower part including 
a cell of a large number by which the laminating was carried out perpendicularly, In order to protect a 
laminating mold fuel cell equipped with a gas supply header for supplying reactant gas common to a cell 
of a majority of above-mentioned above-mentioned fuel cell layered products from abnormality 
operation It has a production process which supervises output voltage of at least one cell belonging to 
the above-mentioned lower part of the above-mentioned fuel cell layered product, and a production 
process which suspends operation of the above-mentioned fuel cell when the above-mentioned output 
voltage declines rather than a predetermined value. 

[001 1] A fuel cell layered product by which a fuel cell protective device of claim 2 may be 
perpendicularly classified into the upper part, CHUBU ENGINEERING CORPORATION, and the 
lower part including a cell of a large number by which the laminating was carried out perpendicularly, It 
is equipment which protects a laminating mold fuel cell equipped with a gas supply header for supplying 
reactant gas common to a cell of a majority of above-mentioned above-mentioned fuel cell layered 
products from abnormality operation. It connected with at least one cell belonging to the above- 
mentioned lower part of the above-mentioned fuel cell layered product, and has amplitude-measurement 
equipment which measures output voltage of this cell, and a control unit made to suspend operation of 
the above-mentioned fuel cell when the above-mentioned output voltage detects having fallen rather 
than a predetermined value. 

[0012] A fuel cell layered product by which fuel cell equipment according to claim 3 may be 
perpendicularly classified into the upper part, CHUBU ENGINEERING CORPORATION, and the 
lower part including a cell of a large number by which the laminating was carried out perpendicularly, A 
gas supply header for supplying reactant gas common to a cell of a majority of above-mentioned above- 
mentioned fuel cell layered products, Amplitude-measurement equipment which is connected to at least 
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one cell belonging to the above-mentioned lower part of the above-mentioned fuel cell layered product, 
and measures output voltage of this cell, When the above-mentioned output voltage detected having 
fallen rather than a predetermined value, operation of the above-mentioned fuel cell was stopped, and it 
has a control unit which protects the above-mentioned laminating mold fuel cell from abnormality 
operation. 
[0013] 

[Function] When fuel gas carries out abnormality reduction during operation of a laminating mold fuel 
cell according to the fuel cell protection method according to claim 1 Based on the phenomenon in 
which the fall of the cell voltage of a laminating mold cell becomes large in the lower part [ portions / 
other ], the output voltage of at least one cell belonging to the lower part of a fuel cell layered product is 
supervised. It can protect, before judging that abnormality reduction of fuel gas arose, suspending 
operation of a fuel cell and abnormalities' occurring in a fuel cell, when this output voltage declines 
rather than a predetermined value. 

[0014] In a fuel cell protective device according to claim 2, the output voltage of at least one cell which 
belongs to the lower part of a fuel cell layered product with amplitude-measurement equipment is 
measured, when it detects that output voltage declined rather than the predetermined value, operation of 
a fuel cell can be stopped with a control unit, and a fuel cell can be protected. Fuel cell equipment 
according to claim 3 is [0015] from which the output voltage of at least one cell which belongs to the 
lower part of a fuel cell layered product with amplitude-measurement equipment is measured, operation 
of a fuel cell is stopped with a control unit when it detects that this output voltage declined rather than 
the predetermined value, and a fuel cell is protected. 

[Example] Drawing 1 shows the fuel cell equipment of the example of this invention roughly, and fuel 
cell equipment is equipped with the cell proper 1 of the laminating mold containing many cells. A cell 
proper 1 is the thing of the general structure where had the fuel cell layered product (not shown) 
containing the cell of a large number by which the laminating was carried out perpendicularly, and the 
gas supply header (not shown) for supplying reactant gas common to many cells of a fuel cell layered 
product, and the oxidizer feeding-and-discarding system 2 and the fuel feeding-and-discarding system 3 
were connected. For convenience, although **** bisection is perpendicularly carried out to the upper 
part A, CHUBU ENGINEERING CORPORATION B, and the lower part C by the two-dot chain line in 
drawing 1 , the structure up partition of the cell proper 1 is not necessarily carried out, and it does not 
pass over a cell proper 1 to the thing of explanation of this invention which carries out trisection of the 
height size of the whole fuel cell layered product of a cell proper 1, and is illustrating it, but the oxidizer 
supply header and the fuel-supply header are common to each cell. Thus, the load 6 is connected to the 
constituted cell proper 1 through the electric-generating-power line 5. 

[0016] It connected with at least one cell belonging to the lower part C of the fuel cell layered product of 
a cell proper 1, for example, the cell located in the bottom of a fuel cell layered product, and the fuel cell 
equipment of this invention is equipped with the control unit 8 made to suspend operation of a fuel cell 
when the voltage which the amplitude-measurement equipment 7 which measures the output voltage of 
this cell, and amplitude-measurement equipment 7 measured falls rather than the predetermined 
reference value set up beforehand. The predetermined reference value set up beforehand is lower than 
the cell voltage of the lower part C obtained when the operational status of a fuel cell is not unusual, and 
is a value higher than the cell voltage of the lower part C at the time of the supply abnormal occurrence 
of fuel gas. 

[0017] Although the output voltage which each cell generates decreases when the fuel gas supplied from 
the fuel feeding-and-discarding system 2 during operation of fuel cell equipment at a cell proper 1 
decreases by a certain reason When the flow rate of the fuel gas to a load becomes less unusually (i.e., 
when a hydrogen utilization factor becomes high unusually), this invention The sag of the output voltage 
of at least one cell belonging to the portion of the lower part which carried out trisection of the fuel cell 
layered product perpendicularly is based on the experimental result obtained newly of becoming large 
notably rather than the sag in other portions. 

[0018] The distribution curve of the voltage variation obtained by this experiment is shown in drawing 
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2 . In the experiment, using the laminating mold fuel cell which comes to carry out the laminating of the 
324 cells which have DDA to common gas, the simulation fuel gas of 61%H2-15%C02-24% H20 of 
presentation was used for the fuel, the fuel gas flow rate, i.e., a hydrogen utilization factor, was changed, 
and distribution of change of the cell output voltage of the direction of a laminating was investigated. 
When a hydrogen utilization factor was made 75% from 55%, the difference by the location was not 
accepted in change of cell voltage. However, when a hydrogen utilization factor was made 87% from 
75%, the distribution curve of voltage variation as shown in drawing 2 was acquired. In drawing 2 , 
when a fuel cell layered product was equally divided into three and was perpendicularly divided into the 
upper part A, CHUBU ENGINEERING CORPORATION B, and the lower part C, the amount of falls 
of the cell output voltage in the lower part C was notably large compared with the amount of cell output 
voltage falls in the upper part A and CHUBU ENGINEERING CORPORATION B, and large about 
about 4 times. If any one cell is chosen at least and the fall of cell voltage is supervised, the thing 
certainly detectable [ abnormality reduction of fuel gas ] belonging to the lower part C of a fuel cell 
layered product is clear from this. 

[0019] Thus, in the fuel cell equipment of this invention, when the flow rate of the fuel gas to a load 
decreases by irregular actuation of a generation-of-electrical-energy system etc. and the substantial 
hydrogen utilization factor in a cell proper 1 becomes 75%, the remarkable fall of the cell voltage in the 
****** Ikeshita section C shown in drawing 2 does not take place, without the change by the location 
appearing in change of cell voltage. Therefore, this cell voltage is higher than a predetermined reference 
value, a control unit 8 is operated, and it does not come to stop operation of a fuel cell. 
[0020] On the other hand, if the amount of supply of fuel gas decreases unusually, for example, also 
becomes 87% with a hydrogen utilization factor, the cell voltage of the lower part C of a fuel cell 
layered product becomes about 4 or more times of other portions, for example, the cell voltage of the 
upper part A, this voltage is detected by amplitude-measurement equipment 7, having become lower 
than the predetermined reference voltage level set up beforehand will be detected, and operation of a 
fuel cell will be suspended by the control unit 8. 

[0021] Like ****, two or more cells of the number of arbitration are sufficient even as the single cell 
belonging to the lower part C, and the cell which should be made the object of an amplitude 
measurement in this invention may choose the lowermost cell, and may choose that which does not 
adjoin even if it chooses the adjoining cell. Moreover, it is also applicable to the generation-of- 
electrical-energy system containing two or more cells proper. 
[0022] 

[Effect of the Invention] Thus, according to this invention, the output voltage of at least one cell 
belonging to the lower part of the fuel cell layered product of a laminating mold fuel cell is supervised 
with amplitude-measurement equipment, and when output voltage declines rather than a predetermined 
value, operation of a fuel cell is suspended by the control unit. Therefore, the configuration of a 
protective device is easy, and is cheap, and it can install, without changing layout of the existing fuel 
cell. Since especially the cell that should measure voltage can be chosen only with a location, selection 
of the cell which should be measured is very easy for it. Moreover, since gas concentration by the 
anomalous reaction is not detected and cell voltage is detected, if an unusual reduction of fuel gas occurs 
at an early stage again before an anomalous reaction occurs, the abnormality is quickly detectable 
immediately. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/26/2004 



